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Letter to the Editor
Re: Response to Drs Marijnissen and Lafeber, this issue
Dear Dr Altman,
Thank you for giving me the opportunity of responding to
Drs Marijnissen’s and Lafeber’s ‘Letter to the Editor’, dated
12 July 2002.
In their correspondence, Drs Marijnissen and Lafeber
agree that immobilization of a joint leads to its degenera-
tion. It has been recognized for some time now that this
degenerative process involves not only the articular carti-
lage layer but also other joint-associated structures, such
as tendons, ligaments and the capsule (Woo et al., Arthritis
Rheum, 1975;18(3):257–264). Immobilization by external
fixation can be variously effected, namely; under either
compressive, neutral or distraction conditions, but irrespec-
tive of the manner in which it is achieved, it precipitates
joint degeneration. Indeed, it was in an attempt to avoid the
renowned degenerative consequences of immobilizing
adjacent joints by plaster casting during fracture healing
that internal fixation devices were first developed.
I fully appreciate Drs Marijnissen’s and Lafeber’s point
that joint distraction has brought pain relief to patients
suffering from severe ankle osteoarthritis. Indeed, I mention
as much myself in the opening sentence of the section
‘Distraction of joints’. But, as I stated in the Introduction to
my review, the ‘article addresses the surgical and biological
attempts that have been made to induce a significant and
durable repair response. It does not deal with the medical
treatment of painful joint states, nor with chondroprotec-
tive strategies or measures that aim at improving joint
lubrication, since these undertakings do not aim at healing
structural lesions.’ And I am aware of no study that has
demonstrated the repair of osteoarthritic cartilage under
distraction conditions. (Note to Drs Marijnissen and Lafeber:
please read to the end of this letter before remonstrating!).
References 128 and 129 cited in the opening paragraph
of the section ‘Distraction of joints’ were deemed to be
appropriate publications for defining the hypothesis under-
lying this therapy and its clinical rationale. That the first
article (reference 128) describes an in-vitro study and the
second (reference 129) an in-vivo one using a canine
model was not unfitting. I admit, however, to error in
coupling reference 136 (Baupre´ et al.) with reference 128
(van Valburg et al.) towards the end of that section. This slip
arose from a rather too economical use of words. Instead of
averring that ‘the experimental set-up and controls de-
scribed by van Valburg et al.128,136 appear to suffer from
conceptual deficiences’, I should have stated that the
experimental set-up and controls described by van Valburg
et al.128 appear to suffer from conceptual deficiences on
the basis of findings reported by Baupre´ et al.136. Then,
perhaps, Drs Marijnissen’s and Lafeber’s concern about
my making the hanging statement ‘conceptual deficiences’
would also have been allayed, since although my reasons
for the assertion were not expounded, the reader would
have been directed to the appropriate publication for an
explanation.
The clinical effects of joint distraction in the treatment of
osteoarthritis were not analysed in my article, but this was
not because I failed to appreciate these. Indeed, I stated in
the first sentence of the relevant section that: ‘Joint distrac-
tion has been forwarded as a treatment mode for OA with a
view to reducing pain and prolonging the time elapsing
before it becomes necessary to perform an arthrodesis.’
But, as I have already mentioned, a treatment strategy that
alleviates patients from pain did not qualify for a detailed
discussion in the review article. I could have included Drs
Marijnissen’s and Lafeber’s references relating to distrac-
tion in human patients, but only as further examples of
clinical studies that have failed to yield conclusive informa-
tion. The first of these is a preliminary report and the
second an uncontrolled, non-randomized clinical trial, the
limited value of which was reiterated almost to the point of
tedium in my review article.
It is Drs Marijnissen’s and Lafeber’s belief that a rational
biological basis for joint distraction does exist, the therapy
being ‘based on the hypothesis that osteoarthritic cartilage
has some reparative activity when the damaged cartilage is
mechanically unloaded, preventing further wear and tear,
while the intermittent synovial fluid pressure, essential for
the nutrition of cartilage, is maintained’. But I still hold that
the evidence favours a degenerative, not a regenerative,
response within the articular cartilage layer. Even if a
change in chondrocytic activity is detected under certain
hydrostatic loading conditions (reference 128), this does
not prove that a repair response has been elicited. In the
studies of van Valburg et al., the appropriate mechano-
transduction environment for cell activation was not estab-
lished, nor was this parameter controlled. Furthermore,
bulk tissue samples of 3 to 15 mg were analysed without
checking their composition, particularly with respect to the
presence of different cell populations, which can be ex-
tremely heterogeneous in osteoarthritic tissues. A small
subpopulation of cells lying beyond the confines of the
osteoarthritic tissue could well have been responsible for
the measured effects. Moreover, the authors did not ex-
clude repair tissue that may have been formed in response
to bone necrosis.
In reference 128, the authors state that: ‘Based on
accompanying persistent joint space widening, as reported
for the ankle, it was suggested that the clinical improve-
ment was accompanied by actual cartilage repair.’ It is aE-mail: hunziker@mem.unibe.ch
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common error to misconceive joint-space widening as
repair of the articular cartilage layer. In actuality, it is an
expression of unsuccessful bone repair following extensive
necrosis and lysis of osseous tissue, the widened ‘gap’
observed radiographically representing not repaired articu-
lar cartilage tissue at the level of the articular cartilage layer
but fibrous connective tissue and fibrocartilage at the level
of the subchondral bone plate and epiphyseal bone
trabeculae. These changes result in a slight shortening of
the affected bone (see Figs 1 and 2).
A review article cannot deal exhaustively with all avail-
able material, but inevitably gives precedence to that which
the author considers relevant to the development of his
thread. Indeed, to discuss and cite to repletion all available
Fig. 1. (A) In a normal joint, a wide gap is visible radiographically between the bony ends, this space being occupied by the opposing layers
of articular cartilage tissue, which are X-ray lucent. (B) In this advanced-stage osteoarthritic joint, the articular cartilage layer covering each
bony end has been completely worn away. The opposing bony ends are consequently forced together [see (S)], such that no gap is visible
between them radiographically. The length of each bone (L) remains the same as in (A). (C) Contact between the bony ends of an arthritic
joint leads to the necrosis and lysis of osseous tissue. This degenerative process is followed by an unsuccessful repair response, which is
represented by the formation of fibrous connective tissue and fibrocartilage (R). This substituted bone tissue has a similar radiographic
appearance to that of articular cartilage (i.e., it is visible as a gap between the opposing bony ends), and it is thus commonly conceived to
be repaired cartilage. That the phenomenon represents a process of bone substitution rather than one of tissue accretion upon the original
bony ends is indicated by a decrease in radiographic bone length (L–R).
Fig. 2. (A) Articular cartilage layer (N) in a normal human joint [see also Fig. 1 A]. Bar = 1 mm. (B) In this advanced-stage osteoarthritic
human joint, the articular cartilage layer has been completely worn away, leaving the eburnated (sclerotic) bony tissue (E) directly exposed
to the joint space (.) [see also Fig. 1 B]. Bar=250 µm. (C) Contact between the bony ends of this arthritic human joint has led to the necrosis
and lysis (D) of osseous tissue. This degenerative process has been followed by an unsuccessful repair response, which is represented by
the formation of fibrous connective tissue and fibrocartilage (R) [see also Fig. 1 C]. Bar=500 µm.
Osteoarthritis and Cartilage Vol. 11, No. 4 303
literature on any particular subject would be obscuring
rather than illuminating. And nowadays, the investigator’s
literature-gathering task is rendered so easy by virtue of the
Internet. My article aimed rather to critically evaluate the
current status of articular cartilage repair strategies and to
stimulate critical thinking amongst scientists and clinicians
in an endeavour to promote a more rational approach to the
future development of treatment therapies for structural
articular cartilage defects.
If a review article is to be useful to the reader, then I feel
that the author must deal candidly and critically rather than
diplomatically with the material at his disposal. In so doing,
he may unwittingly give offence to some investigators, as I
have done with Drs Marijnissen and Lafeber. But I am
grateful to Drs Marijnissen and Lafeber for having given
me the opportunity of clarifying a common misconception
regarding the interpretation of radiographic joint-space
widening in osteoarthritis, and appreciate their having
taken the time and trouble to respond to the points in my
article that disturbed them.
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